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The 1,3-dipolar cycloaddition of nitrones to alkenes has been applied to produce substituted isoxazolidines (Gothelf & Jørgensen, 1998) . These compounds can be converted into -amino alcohols (Padwa et al., 2002) , -lactams (Hanselmann et al., 2003) and -amino acids (Aouadi et al., 2006) , by reductive cleavage of the N-O bond. Consequently, isoxazolidines have been used as key intermediates for the synthesis of various natural products or antifungal, antiinflammatory, anti-mycobacterial, anti-tuberculosis and antiviral agents. The previously mentioned importance of the isoxazolidine substructure led us to investigate the cycloaddition of chiral nitrone [(5(S) ,6(S),9(R)-6-isopropyl-4,9-dimethyl-3-oxo-1,4-diazaspiro[4.5]dec-1-ene-1-oxide] with 2,5-dihydrofuran. The present work reports the synthesis and the X-ray crystallographic study of this substituted isoxazolidine, the title compound, C 17 H 28 N 2 O 3 , (I).
Supramolecular features
In the crystal, the molecules are linked via non-classical weak C5-H52Á Á ÁO13 i hydrogen bonds, forming zigzag chains, which extend along the b-axis direction (Table 1 and Fig. 2 ).
Synthesis and crystallization
In a Biotage Initiator 10 ml vial, nitrone [(5(S),6(S),9(R)-6-isopropyl-4,9-dimethyl-3-oxo-1,4-diazaspiro[4.5]dec-1-ene-1-oxide] (1 eq.) in anhydrous toluene (4 ml) was introduced. The molecular conformation in the molecules of (I), showing the atom labelling. Displacement ellipsoids are drawn at the 35% probability level. H atoms have been omitted for clarity. Table 1 Hydrogen-bond geometry (Å ,  ) . Figure 2
The C-HÁ Á ÁO hydrogen-bonded chains extending along the b axis in the crystal structure of (I). Dashed lines indicate hydrogen bonds. Non-associated H atoms have been omitted.
The vial was flushed with argon and 2,5-dihydrofuran (3 eq,) was added. The vial was sealed with a septum cap and was irradiated with microwaves (temperature: 373 K) (Fig. 3) . TLC monitoring (EtOAc/PE 5/5) showed full conversion after 2 h. After the crude mixture was concentrated and purified by flash column chromatography (silica gel, EtOAc/PE 5/5), the desired isoxazolidine (I) was obtained (m.p. = 410-411 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms were located in a difference map, but these were repositioned geometrically and were initially refined with soft restraints on the bond lengths and angles to regularize their geometry (C-H in the range 0.93-0.98 Å ) and U iso (H) (in the range 1.2-1.5 times U eq of the parent atom). These were subsequently refined with riding constraints (Cooper et al., 2010) . Although not definitive for this chiral structure, the Flack (1983) absolute structure parameter obtained [0.60 (3) for 1261 Friedel pairs] gave C3(S), C7(S), C8(S), C9(S), C14(S), C20(R) assignments for the six arbitrarily named chiral centres in the molecule. The inverted structure gave a similarly high Flack factor .
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Figure 3
The cycloaddition reaction in the synthesis of (I). (Watkin et al., 1996) ; software used to prepare material for publication: CRYSTALS (Betteridge et al., 2003) .
(I)
Crystal data (Watkin, 1994 : Prince, 1982 Refinement. The analytical numeric absorption correction using a multi-faceted crystal model is based on expressions derived by Clark & Reid (1995) . The relatively large ratio of minimum to maximum corrections applied in the multi-scan process (1:nnn) reflect changes in the illuminated volume of the crystal. Changes in illuminated volume were kept to a minimum, and were taken into account (Görbitz, 1999) . 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

